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Answer the questions in the space provided and you may also use the back of the page to complete your response. You may use diagrams to assist your answering.

There are xx questions worth a total of 50 points (plus bonus questions worth additional points). The point value of individual questions appears in parentheses.
1. The “higher plants” (Gymnosperms and Angiosperms) are heterosperous. How is this evident? (2)
2. Describe the structure of plasmodesmata.  (3)

3. Describe the experimental evidence that the sucrose tansporter in the cell membranes of the phloem sieve cells is translated from RNA originating in companion cells. (4)

4. Describe how the middle lamella of new plant primary cell walls is formed (2)
5. Describe how cellulose microfibrils are formed. (2)

6. What is pectin? (1)

7. What is lignin? Where is it found? (2)
8. Plants, unlike animals, have indeterminate growth. Explain. (2)

9. What are skotomorphogenesis and photomorphogenesis? In, for example, beans, how do they differ? (4)
10. Describe the interconversion of phytochrome. In what forms does it exist? How are they converted? Which forms are (a) active, (b) synthesized, and (c) degraded? (5)
11. Describe the phytochrome chromphore. (1)

12. In Arabidopsis, the phytochrome chromophore is functional attached to a soluble protein. How many of those proteins are there and what are they named? (1)

13. The so-called labile phytochrome protein has been well characterized in Arabidopsis. Describe the structure of this protein, naming its various domains. Describe how this protein changes in light? How does it become “labile”? And how does it result cause the initial events of photomorphogenesis? (6)

14. Describe the screen used to find the hy mutants? (2)   

15. Explain the Bunsen-Roscoe law of reciprocity. (2)

16. Very Low Fluence Responses are not reversible. Why? (2)

17. HIR (High Irradiance Responses) are maximum in what wavelength(s)? (2)

18. Phototropism is explained by the Cholodny-Went hypothesis. Describe it. (4)
19. What is the photoreceptor involved in phototropism in Arabidopsis? How was it discovered? What enzymatic activity does it have? (3)

BONUS QUESTIONS
1) You have decided to perform a screen to find plants mutated in a physiological response you are interested in:
a) You treat Arabidopsis seeds with EMS (ethyl methanesulphonate). What does this do (specifically)? (2)

b) You grow up the treated seeds and, rather than screen them for mutants, you collect their seed and grow theses seeds to be screened. Why? (2)

2. Who isolated the hy mutants?  In what decade? (2)
